Pancreatic cytology may be obtained by duodenal aspiration (Asnaes and Johansen, 1970; Olsen, 1971) , or by endoscopic cannulation of the main pancreatic duct (Endo et al., 1974; Hatfield et al., 1976) after exogenous pancreatic stimulation. In a previous publication (Osnes et al., 1975) we reported on our preliminary results using a special brush device which allows direct brush cytology of the pancreatic duct during endoscopic retrograde cholangiopancreatography (ERCP).
The purpose of the present publication was to present the results of endoscopic retrograde brush cytology (ERBC) and endoscopic retrograde aspiration cytology (EAC) in patients with histologically verified malignancies of the pancreas.
Methods
In a consecutive series of 69 patients (31 men, 38 women) aged 42-87 years (mean 68 years) with later histologically verified malignancies of the pancreas, ERBC was performed in 32 patients and EAC in 12. In three of these patients both examinations were performed. In 28 cases cytology was not obtained Received for publication 25 October 1978 because of obvious changes due to pancreatic carcinoma (n = 12) beyond the reach of the brush device, technical difficulties (n = 11), or lack of cytological service or equipment to perform cytology (n = 5).
Ductal abnormalities were demonstrated by ERCP in all patients (Fig. 1) , and were strongly suggestive of malignancy in 58 cases and uncertain in 11 patients. Specimens for histological examination were obtained during surgery in 45 cases and at necropsy in 24 cases. In 12 patients the malignancy were found to be secondary (Fig. 2, Table 1 ). The ductal abnormality was demonstrated in the head of the pancreas in 45 cases, in the body in 15 cases, and in the tail in nine cases. Islet cell tumours were found in two out of 57 patients with primary pancreatic lesions; the others were adenocarcinoma.
For ERBC a polyvinyl tube with side-viewing openings at the side were constructed as described in a previous paper (Osnes et al., 1975) . A modification of this brush device ( Fig. 3 ) with three instead of five side-viewing openings seems to be more suitable for retrograde brushing. For ERBC in patients with a narrow papillary opening a thinner brush, measuring 1-4 mm in diameter, has been constructed.
After the ductal abnormalities had been localised 279 by ERCP the brush catheter was passed through the this was immediately removed, the brush pushed papilla of Vater (Fig. 4 ) and pushed as near as out, and four to six smears made by rubbing the possible or into the ductal lesion (Fig. 5) . When the brush directly on glass slides. Smears were fixed brush had been withdrawn inside the duodenoscope before drying by a spray fixative and later stained according to Papanicolaou. For EAC the patients were examined some days after endoscopic retrograde ductography. After exogenous pancreatic stimulation, juice was collected into test tubes containing 10% formalin. When it had been centrifuged two to four smears were made, fixed before drying, and stained as described above.
The cytological findings were classified according to Papanicolaou as negative for malignancy (I-11) (Fig. 6) , suspicious (III), and positive for malignancy (IV-V) (Fig. 7) .
All patients stayed in the hospital for at least twodays for clinical observation.
Results

RESULTS OF CYTOLOGICAL EXAMINATION IN RELATION TO HISTOLOGICAL FINDINGS
ERBC was positive for malignancy in 21 patients Complications attributable to pancreatic cytoJogy could not be detected during observation in the hospital.
Discussion
Some authors (Endo et al., 1974; Hatfield et al., 1976) have reported good results from pancreatic cytology when juice was collected from the main pancreatic duct or from the orifice of the papilla of Vater after exogenous pancreatic stimulation. In other studies (Cotton, 1977 ) the results of pancreatic cytology obtained by aspiration were rather poor in patients with pancreatic malignancies. In our series of patients with histologically verified primary pancreatic carcinoma, positive or suspicious smears were obtained in a high number using the brushing technique. On the other hand, the results of aspiration cytology were not convincing, but the number of patients examined by this technique is too small for firm conclusions. A comparison of the different techniques is not possible as we have examined only a few patients with both methods. The use of the brush device is, however, limited, as in many cases it is not possible to introduce it through the papilla of Vater, or the ductal lesions are beyond the reach of our brush for anatomical reasons. A sleeved brush previously used for bronchial cytology is now commercially available, but details of its use in the pancreatic duct are yet not available.
Devices for intraductal biopsies have been constructed (Seifert et al., 1977) and intraductal pancreatic biopsies have been attempted, but the rate of correct diagnosis in patients with pancreatic malignancies seems to be very low. A recent paper (Tsuchiya et al., 1977) reported good results of endoscopic transgastric and transduodenal aspiration cytology in patients with pancreatic malignancies.
The material obtained by ERBC is more abundant and contains cells that are better preserved than those obtained with ductal aspiration cytology. On the other hand, ductal brushing will not yield malignant cells unless the malignancy involves the mucosal surface of the main pancreatic duct or common bile duct. The observation that cytology was negative in most cases with secondary tumours may support this, although the numbers are too small for firm conclusions.
In the present series of patients ERCP was inconclusive with regard to malignancy in 11 patients. Brushing of the ductal abnormalities gave a positive result in six out of seven patients in this group, whereas one smear was suspicious regarding malignancy. Pancreatic cytology may be of great value in such cases.
As the use of endoscopic retrograde brushing probably should be limited to patients with ductal abnormalities, we feel that different sampling techniques should be used or added in patients without such demonstrable lesions.
Conclusions
Endoscopic retrograde brushing of ductal changes gives a high rate of positive or suspicious diagnosis in patients with primary pancreatic carcinomas. The technique is useful alongside ERCP in certain circumstances, and often clarifies an ERCP that does not give conclusive evidence of malignancy. This study also shows that a high number of malignant tumours found by ERCP are secondary lesions. 
